Genotoxicity assay of oil dispersants in bacteria (mutation, differential lethality, SOS DNA-repair) and yeast (mitotic crossing-over).
5 oil dispersants and a sample of paraffin were devoid of mutagenic activity in the Ames reversion test, with and without S9 mix, using 7 his- S. typhimurium strains (TA1535, TA1537, TA1538, TA97, TA98, TA100, TA102). However, 3 dispersants produced direct DNA damage in E. coli WP2, which was not repairable in repair-deficient strains (WP2uvrA, CM871, TM1080), as shown by two different DNA-repair test procedures. The uvrA excision-repair system was in all cases the most important mechanism involved in repairing the DNA damage produced by oil dispersants, while the combination of uvrA with other genetic defects (polA, recA, lexA) decreased the efficiency of the system. The observed genotoxic effects were considerably lowered in the presence of S9 mix containing liver S9 fractions from Aroclor-treated rats. The sample of oil dispersant yielding the most pronounced DNA damage in repair-deficient E. coli failed to induce gene sfiA in E. coli (strain PQ37), using the SOS chromotest, or mitotic crossing-over in Saccharomyces cerevisiae (strain D5). The direct toxicity of the oil dispersant to both bacterial and yeast cells was markedly decreased in the presence of rat-liver preparations. These two short-term tests were effective in detecting the genotoxicity of both direct-acting compounds (such as 4-nitroquinoline N-oxide and methyl methanesulfonate) and procarcinogens (such as cyclophosphamide, 2-aminoanthracene and 2-aminofluorene). Moreover, the SOS chromotest was successfully applied to discriminate the activity of chromium compounds as related to their valence (i.e. Cr(VI) genotoxic and Cr(III) inactive). Combination of oil dispersants with Cr(VI) compounds did not affect the direct mutagenicity to S. typhimurium (TA102) of a soluble salt (sodium dichromate) nor did it result in any release of a water-soluble salt (lead chromate), as also confirmed by analytical methods. On the other hand, exposure to sunlight tended to decrease, to a slow rate, the direct genotoxicity of an oil dispersant in the bacterial DNA-repair test.